XMAP215 is a long thin molecule that does not increase microtubule stiffness.
XMAP215 is a microtubule associated protein that speeds microtubule plus end growth by seven- to tenfold and protects these ends from destabilization by the Kin I kinesin, XKCM1. To understand the mechanisms responsible for these activities, it is necessary to know the structure of XMAP215. By unidirectional shadowing and electron microscopy, XMAP215 appeared as an elongate molecule of 60+/-18 nm, suggesting that XMAP215 could span up to seven to eight tubulin dimers along a protofilament. Most XMAP215 molecules were straight but a subset were bent suggesting that XMAP215 is flexible. Antibodies to the C terminus labeled one end of XMAP215 with no evidence for XMAP215 dimerization. Incubation of XMAP215 and tubulin at 4 degrees C resulted in assembly of curved protofilaments, which appeared to be incomplete tubulin rings. Measurements from rotary shadowed samples showed that tubulin/XMAP215 partial rings had an average width of 8.8+/-1.8 nm compared with 5.6+/-1.1 nm for rings assembled from tubulin dimers alone, suggesting that XMAP215 adds a width of approximately 3.2 nm to the curved tubulin protofilament. XMAP215 did not change the radius of curvature of these partial tubulin rings. Measurements of microtubule flexural rigidity by thermal fluctuations showed that XMAP215 did not change microtubule rigidity. Finally, sequence analysis shows that the N-terminal half of XMAP215 contains four repeats, each composed of multiple HEAT repeats.